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ABSTRACT

This report describes the application of a vegetation model to predict potential vegetation over the
. 822,922 km2 of the Columbia River Basin (CRB) assessment area at 3 scales. Topographic relief in

the ,CREl  assessment area ranges from  23 m (75 ft) to 4203 m (13,785 fi), with vegetation types that
include desert grasslands in low elevation valleys and basins and alpine communities on some of the
high peaks. A regional hierarchical classification of the Western U.S. vegetation (Bourgeron  and
Engelking, 1994) was used to derive potential vegetation (PV) type classes along moisture and
temperature gradients at three distinct scales (section, regional and coarse). Elevation, slope and
aspect settings were assigned to the PV classes at the section level. These settings were used to
assign each 1 km x 1 km DEM pixel to the most probable PV class. GIS technology was used to
aggregate these section level mapping units into the regional level map and the coarse level map. All
maps were reviewed for their general approximation of PV cover over the CRB assessment area.



INTRODUCTION

Potential vegetation (PV) has been characterized and mapped worldwide for a long time. A review of

major international approaches, including techniques and methodologies to produce such maps, is

provided in Kuchler and Zonneveld (1988). Contemporary computer ‘technology (e.g., GIS, data

handIing  and storage) led to production of maps of vegetation using environmental models (Twery  et

al., 1991). Such work has been conducted in Australia (Kessel, 1990),  California (Walker et al.,

1995).  and Switzerland (Brzeziecki  et al., 1993). The generation and use of PV maps is scale

dependent. Although the specific definitions may change, PV is always understood as an expression

of the biophysical environment at a site regardless of the study scale (Ellenberg,  1988; Kuchler,

1988).

PV maps are used in conjunction with maps of abiotic  features (e.g., landforms) to define biophysical

environments at different scales (Zonneveld, 1988a). PV and biophysical environment maps have

been widely used over the world in forestry, agriculture, range management, landscape design and

land-use planning (Zonneveld, 1979, 1988b.  1989). These maps are needed for setting the ecological

context in the characterization of environmental and disturbance regimes in order to assess present

conditions of landscape patterns and as input into models of landscape pattern changes under various

scenarios (management, global change, etc.).

This documentation summarizes the approach used to model the distribution of PV over the Columbia

River Basin (CRB) assessment area. Three scales were selected (section, regional and coarse levels)

that correspond to the levels of ecological organization considered by the CRB assessment team

(Science Integration Team, EEMP, 1994). A regional classification of the vegetation of the Western
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U.S. (Bourgeron and Engelking, 1994) was adopted as the basis for the PV mapping. Vegetation

relations to broad moisture and temperature settings were produced in the form of 4 x 4 matrices for

the vegetation of interest at each study scale. These matrices at the finest  scale (section) provided the

basis for assigning elevation, slope and aspect settings. Hypothesized PV classes were encoded based

on settings derived from information in a digital elevation model @EM) of each section. Mapping

units were aggregated from the lower to the next higher scale using the appropriate environmental

matrices.

STUDY AREA

The area covered by the PV maps includes all of the CRB assessment area (822,922 km2) as defined

for the Eastside  Ecosystem Management Project (EEMP) (Figure 1). The landscape characterization

boundary map produced by Menakis and Long (August 26, 1994) was used to delineate the area

where PV was modeled. Topographic relief ranges from 23 m (75 ft) to 4203 m (13,785 ft). with

vegetation types that include desert grasslands in low elevation valleys and basins and alpine

communities on the high peaks. Vegetation in low to mid elevations has a complex history and has

been intensively managed, including widespread conversion to agricultural and urban uses in some

areas. Higher elevation zones have a somewhat more natural vegetation pattern.

The climate varies from hot and very dry in the low elevation valleys to temperate humid, with a

strong maritime to continental gradient from west to east, as well as steep elevational gradients in the

mountain ranges. The system used in this study to define ecological regions in the CRB assessment

area is the National Hierarchical Framework of Ecological Units (ECOMAP,  1993). Bailey’s (1980)
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descriptions of the units of an initial hierarchical classification of ecoregions of the United States is

being revised (Bailey, in prep). In the CRB assessment area, the section level was chosen as the basis

for the PV modeling. The CRB encompasses 24 sections. Section maps (Bailey et al., 1994) and

descriptions (McNab and Avers, 1994) were used. For the purpose of the PV modeling, one .of the

sections (342B - Northwestern Basin and Range) was split into two components because of its very

large surface area and an enormous biophysical  gradient encompassed by the section.

SCALE AND RESOLUTION

A raster map generated using a GIS is an array of square cells representing sampling points where the

occurrence of vegetation types is modelled. Any vegetation-site model can be used to generate maps

. at different scales. The scale determines the grid size and/or the level of classification used and can

change the characteristics of the grid cells on the map. In the CRB study, the mapping scale is

1:2,000,00 and 3 classification scales were used to produce grid ‘cells. These three classification

scales (section, regional and coarse [see details  in the following sections of the text]) correspond to

three levels of ecological organization for the assessment (Science Integration Team, EEMP, 1994).

For the generation of the maps themselves, resolution is more important than scale. Resolution is the

distance between sampling points and, hence, directly determines the number of predicted points in

the map area. In the present work, a resolution of 1x1 km has been chosen.
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VEGETATION-SITE  MODEL

Data source:  The classification system used  to generate PV classes

The dependent variable  in the vegetation site model is a vegetation type. Over large areas like the

CRB, there is a need to use a standardized and regional&d  classification system (Bourgeron, 1988,

1989). In this modeling exercise, The Nature Conservancy’s western regional vegetation

classification (Bourgeron and Engelking, 1994) was adopted. The effort to produce a stamia.rdized

western U.S. vegetation classification was spearheaded by The Nature Conservancy in collaboration

with the State Heritage Program network and cooperators (e.g., USFS.  BLM, etc.). A first

comprehensive draft of the western regional vegetation classification (WRVC) was completed in

March 1994 (Bourgeron and Engelking, 1994).

This classification includes the existing natural and the semi-natural vegetation found in the western

U.S. Incorporated in the classification are vegetation types with modest amounts of exotic species

that are deemed to be within the reasonable range of the original natural vegetation. Excluded from

the classification are vegetation types that are entirely created by human activities (e.g., lawns,

crops). Types that are dominated by exotic species are not in the main body of the classification but

are documented in an appendix for various purposes (mapping and management). This appendix was

available for use in the CRB assessment project.

The WRVC is a hierarchical classification system patterned at the highest levels after the UNESCO

world vegetation system (UNESCO, 1973) as revised by Driscoll et al. (1984) in the U.S. ecological

land classification framework. Under the UNESCO framework, subdivisions based on floristic units
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have been added in the western regional classification. The hierarchical classification system is as

follows:

CLASSES: There are five mutually exclusive classes based on dominant growth form and

cover: Forest, Woodland, Shrubland, Dwarf-shrubland, and Herbaceous vegetation. _

SLJBCLASSES:  Discrimination is based on morphologic characters as adaptations to water

and temperature regimes.

GROUPS: The separations are based on further  morphologic adaptations to generalized

climatic regimes, associated life forms,  and other physiognomic characteristics.

FORMATIONS: Criteria for communities at this level include tree crown shape, kinds of

associated vegetation, amount and kind of understory vegetation, and a variety of morphologic

adaptations to ecological and environmental features.

- ALLIANCES: The alliancelevel is similar to the series level used in the western U.S.

(Ptister  et al., 1977; Mueggler and Stewart, 1980),  but includes existing types, not just climax

or natural vegetation types. Alliances are recognized by at least one differential or dominant

differential species (sensu Pojar et al., 1987).

PLANT ASSOCIATIONS: The plant association concept (Flahault and Schroter, 1910) has

been used with a few variations by most schools of vegetation classification (Braun-Blanquet,

1965; Westhoff  and van der Maarel,  1978; see review in Whittaker, 1980). The habitat
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typing methodology also uses the plant association wncept but restricts its use to climax or

late seral vegetation (Daubenmire,  1952; Pfister,’  1977). There are approximately 2010 plant

associations in the western regional classification (Bourgeron  and Engelking, 1994).

The classification was developed by sorting stand data available over the western U.S. in journal

articles, published and unpublished reports, inventory data, etc. To be included, a reference had to

provide: (1) location information, (2) description of methods, and (3) species lists and measures of

abundance values. A total of 1346 references have been used to date. The classification process was

implemented through a variety of qualitative and quantitative means (stand table comparison,

rearrangement, clustering, ordination, correlations of types with each others, etc.) depending upon the

amount and type of information available.

The Nature Conservancy state and regional Heritage ecologists worked together to ensure: (1) the

consistent regional application of the techniques and concepts; (2) the quality control of the data; and

(3) the internal consistency of the regional classification. Existing state classifications were merged

into the regional framework. A series of regional and subregional meetings have been held over the

past ten years to interpret the results of the analyses and to consolidate the regional classification.

Many academic and agency professionals were directly involved in the various steps of the process

and in some meetings. State and regional reviews were provided by local and regional experts.

At present; the western regional classification of the vegetation wvers Arizona, Colorado, Idaho,

Montana, New Mexico, Nevada, Oregon, Utah, Washington and Wyoming. Work was conducted in

the spring of 1994 to begin inclusion of California within the regional framework. Although the

system has some limitations (incompleteness due to the lack of data, need for more quantitative



analysis, etc.), it is the only regional attempt of the sort that has been developed using existing

information. It is used by The Nature Conservancy for conservation planning in the western region .

and by the National Biological Service’s GAP to map existing ‘vegetation at the alliance level.

Potential vegetation  classifications  and their temperature-moisture  gradient relations

PV classifications were generated at each of the three classification scales. First, the vegetation was

divided in three broad physiognomic classes: forests, shrubhmds  and herbaceous types. Forests

include the closed and open forests of the Driswll et al.3 (1984) classification framework.

Shrublands include Driswll et al.3 shrublands and dwarf shrubiands. Herbaoeous  types are the same

as in Driswll et al.‘s framework. Second, potential vegetation types and their relationships to

temperature-moisture gradients ‘were defined for each physiognomic class, (1) for each section

(section level) and (2) across the entire CRB assessment area (regional level). A warse level PV

classification was generated by defining twenty PV types in relation to basin wide temperature-

moisture gradients, regardless of the physiognomy.

There is a large body of information (literature and available data) that allows for the display of

relationships between plant vegetation types and their environment at the landscape level. Such

relationships are often presented as ecological gradient graphs which greatly facilitate the mapping of

the PV. Such schemes however are generally local and cannot be easily regional&d. Furthetmore,

they usually do not follow an explicit and formalized process, which leads to a low degree of

reproducibility.

Because (1) a regional numerical database was not available to develop statistical vegetation-site
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models at the inception of the project, and (2) wnstraint.s  due to the assessment’timetable would not

have allowed for such a rigorous statistical approach, the present work followed a hybrid

methodology. Expert knowledge and experience were incorporated by the participation of

professionals who have broad knowledge of one or more of the vegetation classes within an array of

the sections. A series of workshops were organized, and the participants asked to contribute their

knowledge and experience (a list of participants is provided at the end of this document). The

statement of the vegetation-environment relations was made explicit and repeatable by the use of a

standardized PV classification system at the plant association level and of all environmental site data

for generating environmental matrices at all the study.scales.  Finally,  the use of a DEM to encode

the biophysical  settings for each PV class led to the verification of the hypothesized model.

The process of determining the potential vegetation classifications  and their temperature-moisture

gradient relations included the following steps.

( 1 ) Generation of a list of PV plant associations over the CRB

A list of plant associations corresponding to potential vegetation by physiognomic class was generated

from the WRVC over the CRB (Appendices 1 & 2). By definition, any PV is hypothetical

(Ellenberg,  1988; Kuchler, 1988). Remnants of natural or semi-natural vegetation still occurring in

the present day landscape are often used to assess what PV may be in a given location (e.g.,

Brzeziecki  et al., 1993; Ellenberg, 1988; Kuchler, 1988).

In the CRB, the general approach was to consider as PV all plant associations that represent the end

of successional sequences. The WRVC was searched for such types and a list was produced. All
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existing information (e.g., literature, data, etc.) was used to make decisions. For example,

generalized successional models developed for forest succession after fires were considered to assess

the seral status of many forest types (e.g., Fisher and Clayton; 1983). The list of candidate plant

associations to be used as the foundations for mapping PV in the CRR area was reviewed by State

Heritage ecologists and agency professionals.

The master list of potential plant associations was revised as necessary (types were deleted, or added

if missing) before, during, and after all tire workshops organized to build the PV classifications, to

assign the biophysical settings and to wnduct  quality control of the maps produced. To be added to

the revised list, types had to be (1) in the WRVC but omitted in the initial list, or (2) fully

documented (Le., supported by hard data, and having been subjected to analysis and peer review) but

not incorporated in the WRVC. Prelimmary  types that had not been -published by spring 1994 were

not included, but were added to an appends for future update.

After the different rounds of reviews, a total number of 807 plant associations were considered for the

PV mapping and 528 references were used to characterize these types and their environmental

relationships (Appendix 1). Additional information on those plant associations with restricted

distribution (Gl-G2) is provided in Appendix 2.

(2) Arrangement of the potential associations into section level classifications

A workshop was organized in Portland, OR, to build section level potential vegetation’classitications

for each of the three broad physiognomic classes of vegetation (forests, shrublands and herbaceous

types) from the master list of PV plant associations. A map of sections and their descriptions were
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provided by the EEMP. USFS, USFWS, BLM, SCS, and other professionals with broad regional

knowledge of the vegwon  participated in the process.

For each physiognomic class within each section, the moisture and temperature gradients were divided

into four coarse segments resulting in 4 x 4 matrices (four temperature settings x four moisture

settings). Workshop participants were asked to list the PV plant associations found within each

temperaturomoisture  setting (e.g.. [cold,  wet] setting). Table 1 ‘presents an example for the Northern

Rockies section. All available data (published andunpublished field data, quantitative descriptions,

environmental and site factors) were used to group plant associations within the moisture-tempemmre

categories.

The tempmme  and mt$t~~  gradients were scaled by physiognomic class w&n each section. For

example, within a given’section the [cold,  wet] cell for forests is not neksariiy equivalent to the

[cold,  wet] cell for the shrublands. Moreover, a given temperature-moisturecell (e.g., [wld,wet]  for

forests) is not ntcessarily  equivalent among sections (e.g., between a high mountain section and a low

desert section). The -moisture  matrices for each physiognomic class for all sections are

listed in Appendix 3.

.

(3) Generation of the regional and coarse level classifications

Section level classifications were aggregated into a regional classification using regional temperature-

moisture 4 x 4 matrices for each physiognomic class during a subsequent workshop. This process

created three regional PV classifications, one for each physiognomic class (Tables 2 and 3). All plant

associations found in each regional class are listed in Appendix 4. Descriptions of the regional
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vegetation types are listed in Appendix 5.

During the same workshop, a warse level temperature-moisture matrix of twenty cells was created.

The regional PV classes were aggregated into the cells of this matrix, regardless of the physiognomic

class (Table 4). A list of these warse level types and names is available in Table 5 and full

descriptions are in Appendix 6. Appendix 7 shows the placement of section PV classes into the

warse temperature-moisture matrix.

Assignment  of elevational, slope and aspect settings to the section  level  matrices

The independent variables for the model were selected on the basis of their ability to be derived from

the DEM data for each 1x1 km pixel of the grid covering the entire CRB. Elevation, slope and

aspect (Table 6) are indirect ecological factors that were chosen since they are closely related to direct

ecological factors such as solar radiation. The assjgmnent  of the biophysical  settings to section level

PV classes (model calibration) was done on a subsection basis.

The subsection level is the most appropriate level when using Guiirect  factors because it is at that

spatial scale that indirect factors are best related to direct variables (such as site energy regimes,

runoff potential, available moisture, and seasonal temperature highs and lows) that drive vegetation

patterns at the level of the plant association, or functional groups of plant associations.

A total of 5 subregional workshops were organized in Boise (l), Missoula (2), Portland (1) and Reno

(1). Professionals with local (section, subsection) field experience (e.g., national forest ecologists,

range conservationists, etc.) were asked to assign one of four slope settings, one of three aspect
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classes, and a 152.5 m (500 ft) elevation interval for the section level PV classes within each

subsection.

Maps of subsections were provided by the EEMP. Work subgroups were formed based on

participants’ expertise and knowledge. All available information (literature, data, etc.) was provided

as well. Participants in the workshop that led to the generation of the section level PV classifications

attended these.subregional  meetings to provide assistance and explanation with respect to any aspect

of the section level classif!cations  and temperature-moisture gradients. Any necessary change to

section level classifications  was made at the time based on documented information.

USE OF THE DEM

A digital elevation model @EM) provided information on elevation, slope and aspect for each 1 x 1

km pixel over the CREI assessment area. The  most accurately measured variable was elevation.

Aspect and slope were derived from elevation. Their accuracy depends upon the resolution of the

elevation data and on the algorithm used to calculate them.

Section level PV mapping was accomplished within each subsection by reading the slope, aspect and

elevation values  for each pixel and using them to index the name of the section level PV vegetation

type in the pixel. Inaccuracy in the DEM was corrected during a series of work sessions for quality

control of the maps at the three scales.
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RESULTS

Model calibration and section  level simulated  vegetation map

A map was produced for each section using the section level PV classifications and their assigned

elevation/aspect/slope settings by subsections (Figure 2). Maps were reviewed by the state Heritage

ecologists and agency professionals. Overlaps and blank areas in the maps were corrected. When

more than one PV type occurred in one pixel, the dominant class was chosen. Blanks were filled in

by writing PV rules, or by using the rockland  category whenever appropriate. Obvious errors, such as

predicted forests in areas covered by shrublands, were also corrected using available information

(existing maps, location specific data). Changes in the vegetation-site condition models and the

classifications were made as necessary and subjected to review.

The calibration of the vegetation-site models was therefore carried out separately for each PV class by

elevation belt within each subsection. Once the vegetation-site models were revised, resulting

attribute matrices were generated section by section to describe the possible ecological range of each

section level PV class. Table 7 provides an example of an attribute matrix for the Northern Rockies

section. A final map of all sections in the CREI assessment area was produced at the 1:2,000,000

scale (Figure 3). Appendix 8 lists the final attribute matrices for all sections used for generating the

maP*

Regional and coarse level  maps

The regional map (Figure 4) was produced from the section level maps by encoding the relation
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between section level classes and regional classes (Table 3). The coarse level map (Figure 5) was

produced by encoding the relation between the regional classes and the coarse level classes (Table 4).

All maps were reviewed. Overlaps, blanks and obvious errors h the maps were corrected using the

same rules as for the section level PV map. Changes needed in the PV classifications at any of the

three scales as well as in the biophysical settings as a consequence of these corrections were made.

Classification and model calibration tables and appendices reflect all changes.

Simulated  vegetation  patterns

The maps were analyzed to show general patterns between vegetation and elevation at different scales.

Area statistics for the maps are given for:

(1)

(2)

(3)

Frequency and relative percentage of main elevational belts by individual section. Table 8 is

an example for the Northern Rockies section. Appendix 9 lists all sections.

Frequency and relative percentage of PV classes by individual section. Table 9 is an example

for the Northern Rockie.~  section. Appendix 10 lists all sections.

Frequency and relative percentage of regional PV classes (Table 10).

(4) Frequency and relative percentage of coarse PV classes (Table 11).

Model performance  and map evaluation
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To evaluate the perforknce of the vegetation site model and the quality of the simulated vegetation

maps, quantitative comparisons were made between the simulated maps and field data that were

collected on plots in an area included in the CRR. Field data exist that include the determination of

PV for the study plot (Jensen et al., 1994). The Northern Rockies section was chosen as a test area

for model performance and map evaluation because of the large number of plots that it contains and

confidence in the PV .assignment  by field investigators.

There are several limitat.ions  to the quantitative comparison of the maps and of the plot level

information:

(1) The PV name used in the plot is not the same as in the maps. This category includes four

distinct cases:

(1.1.) Higher level of classification: for example the plot name is at the series level (above

. the plant association) that does not allow for assignment within one of the PV classes used to

generate the maps. For instance, some plots indicate that the PV is Abies lasiocarna series,

information that cannot be incorporated within one of the section level classes.

(1.2.) Lower #level  of classification: some plots indicate local variations of plant associations’

(e.g., phases) in a way that precludes aggregation into a PV class.

(1.3 .) Synonymy problems: classes are the same but the names are different. Some known

problems were fixed but others may remain.
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(1.4.) Different classifications: for example, some plots indicate that the PV is alpine

rangeland, with no species specified.

(2) The scale of the plots is much finer  than the scale of the maps. Therefore, the plot might

support a PV class that is ‘either not listed in the section list (not mappable) or, if listed, might

be an inclusion within the predicted mapping unit. In both cases, there is a scale dependent

discrepancy between the plot level PV and the simulated map PV. This is probably the most

serious problem that cannot be remedied.

(3) The ecological coverage is not even for all physiognomic classes. Forests have the most

plots, followed by the shrublands  and then the herbaceous types. This unevenness leads to a

bias in the quantification of the model evaluation.

The database was screened for content and confidence in the PV assignment. Plots with any of the

problems listed above and/or low confidence level were omitted. A total of 2545 plots were available

for the performance evaluation. Even with the limitations listed above, the comparison maps/plot

database is appropriate because (1) the vegetation classification used in the plot database is basically

the same as that used in the models, and (2) it is the only way to have any idea of the performance of

the models and of the maps.

Correspondence between maps and plots was quantified. Map performance is based on percentages of

plots in which predicted map class and observed class were identical. Tables 12a, b, and c show the

degree of correspondence for ill vegetation types found in the Northern Rockies section for the three

simulated maps (section, regional and coarse). On average correspondence is 29% at the section
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classification level, 32% at the regional classification level, and 31% at the coarse classification level.

The comparisons were broadened to include adjacent classes. Adjacent classes are those within plus

or minus one temperature or moisture class of the target class. For example, at the section level, the

total number of locations with observed class F23 was compared with the total number of locations

whose predicted class was F23 plus a weighted average of predicted classes F13, F22, F24, and F33.

The new degree of correspondence includes the chance of making an error of one class. For forest

classes at the section level,  from 7 to 61% of observed classes are correctly predicted, with an

average of 45% correct (Table 13a). The degreeof  wrrespondence is 46% at the regional level

(Table 13b).  and 43% at the coarse  level (Table 13~).

Since field identification of PV on plots is inknded  to be awurate  within plus or minus one PV

category, predicted map classes were evaluated  using both identical and adjacent observed classes.

The percentage of mapped classes falling within plus or minus one observed class ranged from 8 to

84% at the section level. Similar ranges ocuured at the regional and coarse levels. Tables 13a, b,

and c show the wrrespondence when an error of one class is allowed.

The numbers are encouraging because, ti a consequence of the limitations listed earlier, the

quantified degree of correspondence between the maps and the plot database are expected to be much

lower than between simulated  maps and current methods of accuracy assessment.
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CONCLUSIONS

This report presents the basis for wnstructing  vegetation models from vegetation-site information and

for generating vegetation maps over large areas. The work emphasized the following areas:

(1) * The accuracy of the source classification of the vegetation (data driven) and the derivation of

the PV plant associations.

(2) The accuracy of the vegetation-site model, including the accuracy of the gradient  relations of

the vegetation and of the PV classifications at the three study scales. .

(4) The correction of errors associated with the DEM.

The models are correct on avenge close to half of the time when an error of one class is allowed,

which is similar to results in Switzerland (Brzziecki et al., 1993) and in California (Walker et al.,

1995). Such models are of strong interest because (1) they can be modified easily to conform to new

information, and (2) they can be used to derive relationships. between vegetation and driving (direct)

variables through the use of simple process models.
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. TABLE 1; Section level  Potential Vegetation classification fix the Columbia River Basin:
Distribution of vege$#ion  types (plant association level) in the tempemwe-moisture
gradient matrix. Example for the fhst biome in section h4333C,  the Northern
Rockies. For all section matrices, see Appendii  3. Plant associations are listed as
sta&rdii acronyins.  For the complete assohtion names, refer to Appendix 1.

ILOISTURE:

MOIST D R Y VERY DRY

HOT
(4)

ABUNAU:
AMA-PIALNASC

PIAL-ARIA

PIcEuEaAR
~umno
TWPL/ATF  I

PlCEA/VACE
PSnE/VACE

rHPL/oPHo
m/m

PI.CEAODSE16

PSWRYAL

WTRS/cosE16
PoTR1S/casE16
PIcRA/LYAm
PSRZ/COSEl6



TABLE 2. Regional  level Potential Vegetation classification: List of regional level classes
and names.

2a. FORIMT
CLASS

Fl,l
F1,2
F1,3
F1,4
F2,1
F2,2
F2,3
F2,4
F3,l
F3,2
F3,3
F3,4
F4,l
F4,2
F4,3
F4,4

COLD, WE!C FORESTS
COLD, MOIST FORESTS
COLD., DRY JORESTS
COLD, VERY DRY ‘FORESTS
COOL, WET FORESTS ~. .’
COOL, HOIST FORESTS
COOL, DRY FORESTS
COOL, VERY DRY FORESTS
WARM, WET FORESTS
WARM, MOIST FORESTS
WARM, DRY FORESTS
WARM, VERY DRY FORESTS
HOT, W-EL  FORESTS
HOT, MOIST FORESTS
HOT, DRY FORESTS
HOT, VERY DRY FORESTS

Sl,l COLD, WET SHRWLANDS’
s1,2 COLD, MOIST SHRUBLANDS
s1,3 COLD, DRY SHRUBLANDS
s1,4 COLD, VERY DRY SHRUBLANDS
S2,l COOL, WET SHRuBaNDS
s2,2 COOL,  MOIST SHRUBLANDS
S2,3 COOL, DRY -SHRUBLANDS
S2,4 COOL, VERY DRY SHRUBLANDS
S3,l WARM, WET SHRUBLANDS
S3,2 WARM, MOIST SHRUBLANDS
s3,3 WARM, DRY SHRUBLANDS
s3,4 WARM, VERY DRY~SHRUEXANDS
S4,l HOT, WET SHRUBLANDS
S4,2 HOT, MOIST SHRUBLANDS
s4,3 HOT, DRY SHEUJBLANDS
s4,4 HOT, VERY DRY SHRUBLANDS



2 0. HHRBACEOu8
CLASB

H1,l
H1,2
H1,3
R1,4
H2,l
H2,2
H2,3
H2,4
H3,l
H3,2
H3,3
H3,4
H4,l
H4,2
H4,3
H4,4

COLD,WETHERBLANDS
COLD, MOIST HEXBL?WDS
COLD, DRY HERBLANDS
COLD, VERY DRY HERBLANDS
COOL, WETHERBLANDS
COOL,'MOIST HERBLANDS
COOL, DRY HERBLANDS
COOL, VERY DRY HERBLANDS
WARM,.WET.HERBL?WDS
WARM, MOIST HERBLANDS
WARM,DRYHERBLANDS
WARH,VERYDRYHWBLANDS
HOT, WETHEEtBLANDS
HOT, MOIST HERBLANDS
HOT, DRY HERBLANDS,
HOT, VERY DRY H-LANDS

-2-b .



TABLE 3. Regional level Potential Vegetation classification: Distribution of vegetation types
(i.e. groups of plant associations defined at the section level) in the temperature
moisture gradient matrices, for each of the biomes.

TABLE 3a. Regional Forest Classes

TAP:

CmD
W

COOL

(3)

342B-E u
11
WV
ZJ
21
2J3t1
2.l3J
a w
21 391
21
ZJ
21
51
21
21 31
21 41
21 3,l

MOIST
(21

ieaionr Group

M242c  1 2
IcmA 12
hf3-u

u2.2
-13
-L2
M33zD 12
-12
-22
m.12
hf3333 12

341E u
342c u $1 52
~ 5232’
bfxm  2tl
hf33lA  22
M33lD 22
=32
~ 5253
M332B 2 2 3 2
-22
-22
-22
-22
-53
M333A 22 3.1
M333B 22 32
u333c  22
Muy) 22

VERY DRY

(4)
kctions  GToups

K242c
K26lD
WlG
M33lA
bf.?ulD
u33l3

M333c
bf333i

1,4
1.4
1,4
1.4 f4 (’

14
1,4
1.4 ’

1.4
1.4
14
1,4
14
14
I*4
1.4

hCU2C 2,4
M33lD  2,4
M33lJ  f4

m3m 294
-23
M333A  2 4
Mp38 24





TABLE 3b. Regional Shrubland Classes .

YOISTURB:

TEMP:

COLD

(1)

u

E
u
u
v-

:, z
11
11
%l
11 12
u12
Ll 12

348-E  2J
==-WYU
342c fl
342D  2J
-a
M2bJD w
-cs W
-T1
- JJZS
hEmJ %I
-21
bi33m 2;122
m32c u22
- u52
-2;1
-21
lbf333A 1 . 1

21 22
M333c  %1
~ %l

MOIST

m
saiIioaGroup

342B-E  l,l

hf242c 12
-12

34lii IL’
348-E u 22.
3428-w  If22

1222
34-m 13
342I-I w22
3421 22 -
-23
I+f.2aD  22
M26lG 222333
hf33lA 2223
hu3lD u iz 23

22 23 32 33’
M332A 4,4
h433m 33
hfs2c 2332
m32D 2332
-22

13 22
hfB2G 39 49
M333A  33
he338 33

M333c 2233
- 3 3

DRY

M242c a4
-23
hnmcs 12
-23
= 13 3 3

- - -  .
-12
=u

341E 13
342B-E  l3 1,4
342B  - w If 1.4

wu
342D 22
3aI 23 24
MuEc u 14 33 %4
Im6ID us
b426lG  3.4
M33lA 2i4
- %4
hf%m 394
hf33x  24
- 24 3,4
-25
-u
hfs3A  2 4  4 3

VERY DRY

(41
ations G r o u p

M261G 1.4

K!B-E  2,4
ml3 a4
H33lA  1,4
a32E 1,4
bi33z? 1,4









TABLE 4. Coarse level Pottdial Vegetation classification:  Distribution of vegetation types (i.e., the groups defined at the regional  level)
in the temperature-moisture  gradient matrix.

TEMP:

COLD
(1)

COOL
(2)

WARM
(3)

HOT
(4)

VERY
HOT
(5)

MOISl’URE:

WET MOIST DRY VERY DRY
(1)

ARID
(2) (3) (4)\ I . ,

COLD RDlSf FORESTS CDLD DRY FORESTS WLD VERY DRY FORESTS
COLD DRY SHRUBLAWDS COLD VERY DRY SHRUBLANDS
COtD DRY HERBLANk COOL VERY DRY SHRUBLANDS

COLD VERY bRY HERBLANDS

COOL WET FORESTS COOL MOIST FORESTS COOL DRY FfMESfS
COOL WET SHRUBLANDS

WDL VERY DRY FORESTS

COOL WET HERBLANDS

WARM MT FORESTS WARM MOfSf FORESTS UARM DRY FORESTS
UARH WET SHRUBLANDS

WRM VERY DRY FORESTS

UARM MT HERBLANDS

HOT VET FDRESTS HOT llOlSf FORESTS HOT DRY FORESTS
HOT VET SHRUBLANDS COOL MIST  SHRUBLANDS

ttDt VERY DRY FORESTS
UARR mIST SHRUBLANDS

WARN VERY DRY SHRUBLANDS

HOT WET HERBLANDS COOL DRY HERBLANDS UARM DRY HERBLANDS
COOL DRY SHRljBLANDS

HOT MOIST HERBLANDS YARN MOIST HERBLANDS
UAW DRY SHRUBLANDS
WRJ4 VERY DRY HERBLANDS

HOT MOIST SHRUBLANDS
HOT DRY HERBLANDS

HOT DRY SHRUBLANDS
HOT VERY DRY HERBLANDS

HOT VERY DRY SHRUBLANDS



TABLE 5. Coarse level Potential Vegetation classification: List of &use  level classes and
names.

COAR8B  LEVEL
CLASB

1,i
I,2
1,3
1,4

2,1
2,2
2,3
2,4
3,1
3,~
3,3
3,4
4,1
4,~

4,3

4,4

4,s
5,3
5,4
5,s

ALPINE f COLD SUEiAX@INE WETLAND/RIPARIAN  TYPES
COLD, MOIST SUBALPINE FORESTS
DRY ALPINE & COLD DRY SUEATZINE PARKLANDS
VERY DRY ALPINk & TIMBERLINE/COLD SUBALPINE
GROVELANDS
COOL SUBALPINE wETLAND/RIPARxANTYPES
COOL, MOIST FORESTS
COOL, DRY FORESTS
COOL, VERY DRY FORESTS
WARM MONTANE WETJAND/RIPARIAN  TYPES
WARM, MOIST FORESTS .
WARM, DRY FORESTS
WARM, VERY DRY FORESTS
HOT VALLEY & PLAIN WETLAND/RIPARIAN  TYPES
HOT, MOIST LOWER  TREELINE/FOOTHILLS  FORESTS,
sHRuBIANDs & HERBLANDs
HOT.,,:DRY..SHRUE  4. GRASS STEPPE TO OPEN LOWER
TREELINE 'FORESTS
HOT, VERY DRY CANYON SHRUB-STEPPE TO OPEN LOWER
TREELINE FORESTS
HOT, ARID SHRUB-STEPPE
VERY HOT, SEASONALLY-FLOODED SALT-DESERT BASINS
VERY HOT, VERY DRY SALT-DESERT SHRUB
VERY HOT, ARID SALT-DESERT SHRUB



TABLE 6.’ Lit of site parameter/GIS  rules used in the “vegetation-site”  model.

.

/
ELEVATION ASPECT SLOPE

0 -304 m NE FLAT
305 -609 m SW 5 29%-
610 -914 m FLAT . -
915-1219

30 59%
m 60 +

1220-1523 m
1524-1828 m
18.29-2133 m
2134-2438 m
2439-2743 m ’
2744-3047 m
3048-3352 IJI
3353-3657 m
3 6 5 8 1 3 9 6 2 m
3 9 6 3 - 4 2 6 7 m

‘35







TABLE 8.

ELEVATION
B E L T  (m)

6 1 0 - 9 1 4

9 1 5 - 1 2 1 9

1 2 2 0 - 1 5 2 3

1 5 2 4 - 1 8 2 8

1 8 2 9 - 2 1 3 3

2 1 3 4 - 2 4 3 8

2 4 3 9 - 2 7 4 3 F 1 2
H12
ROCKS

2 7 5 0 . 5 8

TOTAL 1 2 9 4 4 1 0 0 . 0 0

SECTION #  O F #OFPLANT #  O F
PV CI+SSES CLASSES ASSOCIATIONS PIXELS

F22, 2 7 1 6
F 2 4

F 2 2 4 1 5 1 7 3 3 1 3 . 3 9
F 3 2
F 3 3
F 2 4

Fl2 5 1 9 3 0 7 3 2 3 . 7 4
F 2 2
F 3 2
F 2 3
F33

F 1 2 4
F22,
F23
F33

F 1 2
F13
F 2 3
F14

F 1 2
F13
.F14
H12
ROCKS

% OF
SECTION

0 . 1 2

Frequency and relative percentage of main elevational belts: codes of section Potential
Vegetation (PV) classes (listed below the elevation belt), number of section PV
classes, yumber  of plant associations by elevation belt, number of pixels intercepted
by elevahon  belt, % representation of elevation belt of the section. An example is
given for section M333c,  the Northern Rockies. For all sections, see Appendix 9.

1 5 3 7 1 7 2 8 . 7 2

4

5 7 9 8 4 7 . 6 0

1 1 3 3 4 5 2 5 . 8 4



TABLE 9. Frequencyand:relative  pemeatage  of mztion~otedal Vegetation classes: number  of
plant associations pex chss;mmbex  of pixels intercepted by each class, 96
reprezaaation  of the  section. Example provided fix section M333C,  the Northern
Rockies. For all sections, see Appendix 10.

PHV CL2w8 # OF PLAHT # OF
CODES

% OF
ASSOCIATION8 PIXELS BECTIOH

F12
F22
F32
F13
F23
F 3 3
F14
F24
H12
ROCKS

1
3
4
2
5
4
3
2

&A

2718 21.00
1429 11.04

626 4.84
1609 12.43
3611 27.90

612 4.73
928 7.17

1084 8.37
323 2.50

4. 0.03

TOTAL 25 12944 100.00



TABLE 10.

Table 10a.

REGIONAL # OF
PV CLASS SECTIONS

F1,l
F1,2
F1,3
F1,4
F2,l
F2,2
F2,3
F2,4
F3,l
F3,2
F3,3
F3,4
F4,l
F4,2
F4,3
F4,4

Subtotal

Frequency and relative percentage of regional PV vegetation  classes:  number of sections,  number of section PV
classes, number of plant associations,  number of pixels (1 km X 1 km) iniercepted.by  each regional PV class, %
representation  of the region.

Forest classes.

# OF
SECTION
CLASSES

# OF PLANT
ASSO-
CIATIONS

0 OF
PIXELS

% OF THE
CRB

15 20 18 9,956 1.21
11 12 20 9,821 1.19
15 16 34
15

36,000 4.37
16 31 11,775 1.43

17 25 28 3,819 0.46
18 25 80 43,936 5.34
19 27 79 52,987 6.44
7 7 30 12,302 1.49

16 16 25 2,331 0.28
17 27 ' 55 21,072 2.56
24 47 83 98,666 11.99
13 15 44 17,100 2.08
12 20 36 2,643 0.32
7 10 36 10,997 1.34

14 18 40 16,771 2.04
9 16 40 22,367 2.72

372,543 45.26



Table lob. Shrubland  classes.

REGlIONAL
PV CLASS

S1,l 14
s1,2 3
s1,3 8
s1,4 1
S2,l 20
s2,2 24
S2,3 17
S3,l 22
S3,2 10
s3,3 22
s3,4 11
S4,l 16
S4,2 8
s4,3 6
s4,4 4

# OF #OFPLANT
# OF .SECTION AS80-
SECTIONS CLASSES CSATIONS

19 18
3

i0
6
9

1 2
26 48
41 52
27 29
28 43
11 18
34 44
19 42 .
19 15
9 15.
7 13
6 28

# OF
PIXELS

45 0.01
69 0.01

5,091 0.62'
75 0'. 01

756 0.09
67,037 ,8.15
29,200 3.55
4,132 0.50

26,593 3.23
158,715 19.29
26,247 3.19
3,158 0.38

14,744 1.79
27,911 3.39
11,074 1.44

% OF THE
CRB

Subtotal 375,647 45.65



Table 10~.

REGIONAL
PV CLASS

# OF
# OF SECTION
SECTIONS CLASSES

#OFPLANT
ASSO-
CIATIONS

# OF
PIXELS

%,OF
THE CRB

Hl,l 15 15 12 37 0 . 0 0
H1,2 11 11 14 1,604 0.19
H1,3 7 8 15 4,230 0.51
H1,4 4 4 4 103 0.01
H2,l 20 29 33 545 0.07
H2,2 16 27 20 1,650 0.20
H2,3 17 30 17 28, 28.4 3.44
H2,4 3 3 4 16 0 . 0 0
H3,l 18 22 19 336 0.04
H3,3 13 15 11 16,184 1.97
H3,4 15 21 20 14,307 1.74
H4,l 13 13 12 2 , 3 5 9 0 . 2 9
H4,2 8 8 9 209 0.03
H4,3 10 12 14 2.,540 0.31

S u b t o t a l 72,404 8.80

ROCKS

TOTAL

Herbland  classes.

10 N/A N/A 2,328

8 2 2 , 9 2 2

0.28

100.00

* Three regional PV classes were not mapped, S2,4, H3,2 & H4,4.  This is because the section level PV classes included
in these regional classes were not mapped at the section level.



TABLE 11. ’

COARSE
PV
CLASS

1,1
I,2
lt3
1,4
2,1
2,2
2,3
2,4
3,1
3,2
3‘3
3,4
4,l
4,2
.4,3
4,4
4,5
5,3
5,4
5,5
ROCKS

TOTAL

Frequency and relative percentage  of coarse PV vegetation  cl&es: number of sections,  number of regional
and sectional PV classes,  number of plant associations,  number of pixels intercepted by each coarse PV class,
% representation of the region.

# OF
SECTIONS

PV
CLASSES

# OF
SECTXON
PV
CLASSES

# OF
PLANT
ASSOC.

18 6 9 5 77
11 1 12 20
17 3 34 58
17 5 29 43
22 3 80 109
18 1' 25 80
19 1 27 '79
7 1 7 30

25 3 66 87
17 1 27 55
24 1 47 83
13 1 15 44
24 4 60 72
25 4 87 111
18 3 44 69
23 4 98 123
11 1 19 42
12 2 21 29
8 2 11 15
4 1 6 28

10 N/A N/A N/A

# OF
REGIONAL

# OF % OF THti
PIXELS CRH

13,361 1.62
9,821 1.19

45,321 5.51
11,969 1.45
5,120 0.62

43,936 5.34
52,987 6.44
12,302 1.49
6,799 0.83

21,072 2.56
98,666 11.99
17,100 2.08
8,369 1.02

78,034 .9.48
71,648 8.71 .

226,466 27.52
40,554 4.93
17,284 2.10
27,911 3.39
11,874 1.44
2,328 0.28.

022,922 100 .00

c. i











TABLE  73b. EvaluationofregionallevelpotMtiatvege&tion(PV)mapperformanceusingboth
identicaland  weightedaverageofadjacentPVclasses(e.g.,existing~jacerdclasses  forF23  areF13,
F22, and F33; total mmbex  of adjacent locations is divided by 3) for plot locations in the Northem
Rockis section of the Columbia Riveir Basin. Only forest chsses included in evaluation.

OBSERVED NUMBER  OF WEIGBTED T O T A L TOTAL PERCENT
CLASS LOCATIONS AVERAGE IDENTICAL OBSER-, coRREff

I N OF
IDENTICAL ADJACENT .tiJACENT
PREDICTED PREDICTED
(-pm) (MAPPED)
CLASS CLASSES

Fll 122 0 122 250 49
F13 256 121 377 - 615 61
F14 10 9 19 39 49
F21 + 0 ' 15 15 38 39
F22 154 . 76 230 799 29
F2.3 119 25 144 313 46 _.
F32 84 56. 140 202 69
F33 49 35 84 195 43

.TOTAL 1131 2451 46

PREDICTEDNUMBWOF WEIGHTED TOTAL' TOTAL PERCENT.
CLASS LOCATIONS 'AVERAGE I D E N T I C A L  PRBD- CORRECT

IN OF ICTED
IDENTICAL .ADJACENT ADJACENT
OBSWVED OBSERVED
CLASS CLASSES

Fll 122 11 133 673
F13 256 -14 270 321
F14 10 90 100 137
F21 0' 0 0 0
F22 154 40 194 315
F23 119 131 250 610
F32 84 28 112 165
F33 49 33 82 230

TOTAL 1141 2451

20’
84
73

62
41
68,
36

47

'Class not mapped in Northern Rockies section.
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APPENDIX 1, (Part  2.) Full citations for references provided with the plant
associations listed above.
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APPENDIX 1, (part 3). List of plant associations and alliances found in the California portion of the Columbia
River Basin. These vegetation types have not been placed into the WRVC, therefore
literature sources are not provided. Further information on these associations can be
obtained from the California Natural Diversity Database (data on file). These types
are included in the section level matrices.



PLANTASSOCIATIONNAME ACRONYM

ABIES X SHASTENSIS/CASTANLX'SIS  CHRYSOF'HYLLA
ABIES X SHASfENSlS/PENSfEMON
ARCTOSTAPHYLOS PATULA SERIES
ARCTOSTAPHYLOS  VISCIDA-CEANOTHUS  CUNEATUS

/FESTUCA IDAHOENSIS-STIPA  LEFUONNII
BETULA CLANDULOSA-SALIX SPP.
CALOCEDRUS DECURRENS-PSEUTOTSUGA  MENZIESI1/CASTANOFIS  CHRYSOPHYLLA
CEANOTHUS NJNEATUS SERIES
CEANOTHUS CUNEATUS-CERCOCARPUS  HONTANUS VAR. GLABER-PRUNUS  SUBCORDTATA
CEANOTHUS CUNEATUS/PSELRWROECNERIA  SPICATA
CEANOTHUS VELUTINOUS
CERCOCARWS LEDIFOLIUS SERIES
CUPRESSUS BAKER1 SERIES
FESTUCA IDAHOENSIS
ERICAMERIA DISCOIDEA
HOLODISCLTS  DISCOLOR SERIES
JUNIPERUS OCCIDENTALIS-PINUS  PONDEROSA-WERCUS GARRYANA

/CEANOTHUS  CUNEATUS/FESTUCA  IDAHOENSIS
JUNIPERUS OCCIDENTALIS-GLIERCUS  GARRYANA
JUNIPERUS OCCIDENTALIS/ARTEMlSlA  NOVA
LEPTCOACTYLOB PUNCENS
NASSELLA PULCHRA
PINUS ALBICAULIS/ARENARIA  ACULEATA
PINUS ALBlCAULIS/PENSTEHON  GRACILENTUS
PINUS ALBICAULIS/STIPA  CALIFORNICA
PINUS ATTENUATA  SERIES
PINUS JEFFREYI-WERCUS KELLOGGII/POA  SECUNDA
PINUS JEFFREYI-MJERCLLS  KELLOGGlI/RHUS  TRILOBATA
PINUS JEFFREYl/ARTEHlSIA  TRIDENTATA SSP. VASEYANA
FINUS JEFFREYI/PURSHIA  TRIDENTATA
PINUS LAHBERTIANA-PSEUTOTSUGA  F!ENZIESII/CASTANOPSIS CHRYSOPHYLLA
PINUS PONDEROSA-PINUS  JEFFREYI-CALOCEDRUS DECURRENS SERIES
PINUS PONDEROSA-PINUS  JEFFREYI/FRANGLILA  RUBRA
PINUS PONDEROSA-PINUS  JEFFREYI/lLAHONlA  REPENS
PINUS PONDEROSA-PINUS  JEFFREYI/i'URSHIA  TRIDENTATA
PINUS PONDEROSA-PINUS  JEFFREYI/STlPA  COLLMBIANA
PINUS PONDEROSA-QUERCUS  GARRYANA
PINUS PONDEROSA-GUERCUS  KELLOGG11 SERIES
PINUS PONDEROSA-WERCLLS  UISLIZENI SERIES
PINUS PONDEROSA/AMELANCHIER  ALNIFOLIA-MAHONIA  REPENS
PINUS PONDEROSA/CERCOCARPUS  LEDIFOLIUS-PURSHIA  TRIDENTATA
PINUS UASHOENSIS/ARCTOSTAPHYLOS  NEVADENSIS
PINUS LJASHOENSlS/SYMPHORICARPOS LONGlFLORUS/PSEWOSTELLARIA  JAMESlANA
POPULUS FREMONTIl/SALIX  LAEVIGATA
POA SECUNDA SERIES
PRUNUS SUBCORDATA
GUERCUS DOUGLASII
GUERCUS BREWER1
GUERCUS KELLOGG11
GUERCUS VACCINIFOLIA
SALIX LEMMONII
SALIX LECUIONII/LEYHUS  CINEREUS
SALIX LIGULIFOLIA  SERIES
STIPA LEHHONII
STIPA THURBERlANA
TSUGA HERTENSIANA/JUNClJS  PARRYI

ABSH/CACH6
ABSH/PENSTEMON
ARPA6
ARVIll-CEWFEID-STLE~

BEGL-SALIX
CADE27-PSME/CACH6
CECU
CECLJ-CEFFOG-PRSU
CEWPSSP6
CEVE
CELEB-ARTRV
CUBA
FEID
ERDI
HWI
JUOC-PIPO-OLRiA4/CECU/FElD

JUOC-WGA4
JUOWARNO4
LEPU
N A P U
PlAL/ARAC
PIAL/PEGR
PIAL/STCA
PIAT
PIJE-DUKE/POSE
PIJE-UJKE/RHTR
PIJE/ARTRV
PIJE/PUTRZ
PILA-PIPO-PSXE
PIPO-PIJE-CADE27
PIW-PIJE/FRRU
PIPO-PIJE/MAREll
PIPO-PlJE/WTRZ
PIPO-PIJE/STCOL
PIPO-wGA4
PIPO-PUKE
PIPO-DLRJI
PIPO/AMAL2-MARE11
PfPO/CELEB-PUTR2
PIYA/ARNE
PIUA/SYLO/PSJA
PDFRZ/SALA
POSE
PRSU
OWO
WBR
GUKE
QUVA
SALE
SALE/LECl4
SAL1
STLEt
STTH2
TSHE/JUPA















APPENDIX 3. Section level PV classification: Distribution of the vegetation types (plant
association level) in the’ Uqeramre-mohre  gradients matrices.  For all
biomes section by section.
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TEMP:

.aI-D
(‘1

COOL

(2)

WARM

(3)

HOT

(4)

HOD1

DECE azu3nsrn

CAR06.- - - - - - - -

QUVA QUBR ARTR2sERIEs
ARPA4 SERIES PSSP6

VERNAL POOLS ARvI16-cEcU/FEm-S NAPU
CECU SERIES

DACA3



M261G ’ MODOC PLATEAU SECTION

FORESTS

MOISI’IJRE MOIST DRY

(2) (31

TEh4Pz
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

PICWVACE
PIW/ARTIuFEm

PICO/ARTRZSI.OC2

PcnRlS sJzluEs

ABCO-CADEm-
PxPWAhiAu

VERY DRY

(4)

ABswcAPE6
PICO SJZRIES
ABCOKXCH6
ABco/cEvE

ABcomAL
ABCCVSYhlO

AFCO/MAREll
ABCO-PIPO/XYMl’H

PIPO-PImFRRLJ
PIPO-PIlEMARE
ABCD-PlPWcEwE
ABCO-PxP0KlTR2

ABSH-TSWARNE
ABSH/CACH6
ABsHPENsr

PlWA/SYLO/PSJA
PIWAIARNE

PLlEJPUTR2
PLlEhRlRV

PrqO-PUEmJTR2
PIPO-PIJE-CADEn
PIPO-PIJwsrcQL

PIPOKEVE-Punt2
PIPWARPA6-PUTR2
PIPo/puTRz/0RHy
PIPWmLE3-Pm

PIPWARXXKlTA
PIPO-QUGM
pIPO/Pm

PIPOKEIEWSSP6
PxPWARTR2-Pm
JUOC-PxPO/mTm

(PSSr%)-FEfD

PIAUSTCA
PIAlA’EGR
PIAIJARAC

XJOC-PIPO-
QUGA4/CECU/FEID
JUOUARNM

JLJOCXRARWPSSP6
JUOUARTRV

SHRUBLANDS
.

MOISIWRE:
(1)

MOIST
(2)

DRY

(3)

VERY DRY

(‘1

TEMPZ
COLD

. (1)

COOL

(2)

WARM

(3)

HOT

(4)

BEGL-SAIJX

SABOZ-SALE
SAGE24ARI2

uzuwfzrn
ARTRv/FEm

CELE3’PSSP6
ARPACEVE-CEPR

ARAR&rFEm
mm

ERDI
LEPU

ARNOWOSE
ARARWPOSE

sALF(LEcI4 ARwcANE2-POcu3
AR-
ARauwrzrn

Punwnzm
PRSU

cEcU-CEhmG-PRSU
ARARWPSSP6

ARTRWWPSSP6
ARTRW8tSITH2

SAE?C SAVE4mSP CJXUfPSSP6 ATCO-SAVE4
SAvwlx(II4
AR-IlwLEcI4

,



M261 G MODOC PLATEAU SECTION

HERBLANDS

MOISl-IJRE MOItX DRY VERY DRY

TEMP:
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

(1) PI (3) (4)

CASPS
cANI

CABRIZ

CALAll
GUI2
CM0
DECE

PONJZI

POaJ3
LElRS-POSE

PSSP6

SCAC LEa4
SCVA DISP

POSE



M331A YELLOWSTONE HIGHLANDS SECTION

FORESTS

MOI- MOISI’ DRY

(2) (3)

VERY DRY

(41

TEMP:
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

SHRUBLANDS

MOKl-URE!:

TEMP:
COLD

(‘1

COOL

(2)

WARM

(3)

HOT

(4)

PlENCADI6
ABIA/cfcA’
pIEN/=

PIErwGSE16
PlENEQAR

PcnRxAc44

POTRSICOSE16
POTR1SICOSE16

ABlJdLUGLH
PDWGATR3

-0c
PrENJLlBO3
PIawLIBo3
ABIAACRU2
-03

PSMuoSai
ABUVSPBEZ
ABIAlACXiL

PSIbWSPBE2
PSMWACGL

ABLA-PLWVASC
PIENJVASC
ABIAJVASC

ABL#VAGL
ABIA/SYAL
ABk%ARLJ
PSMEWAGL

PSME/syAL
PSMECARU

PSMWHMAS
PENPHhWi

PIcEA/PHMJu
ACGRXXRU

PIENlARCO9
PIENmYRE70
PIAVVASC
PIAucAR05
PLWJUCO6
PWCAGE2

ABIA/ARal9
ABbvmco6
ABLVG4ROS
PIaNPLJlR2

PSMuNcG6
PSMwARaxJ
PSME/FEKu
PlENNo6

PlFWJLJCO6
Pwm
PFl2FEtZ
PSME/psSP6
PSMEJFEm

MOIST DRY VERY DRY
(1) (2) (3) (4)

SAWolcAAQ
SAWQ’DECZ

ARART/FEm

sApLz/cAAQ-CAR06
SAREU-
BEGUCARO6
KAMucAscl2

sAGW(XCX4
sAGWcARo6
sAcA’fcARo6

ARTRV-SYORZFEID
ARGCWASM
ARcxwxrn
PEFLWDECE

ARTRv/FEm
ARTRWBRCAS
AIMR4/FEm

ARTRVffSSP6
ARTR4/PSSP6

SADR ARlRT/PASM ARTRT/TSSP6
SABE2 ARnxTFErn
axE16 ARpE6rFEm

-SSP6

ARNO4TSSP6



M331A YELLOWSTONE HIGHLANDS SECTION

HERBLANDS

MOISTURE: MOIm DRY VERY DRY

TEMPZ
corn

(1)

COOL

(2)

WARM

(3)

HOT

(4)

FEm-DECE

FEm-PSSP6

SKXX-BOGRZ
PSSP6-EKXX2



M331 D OVERTHRUST MOUNTAINS SECTION.

FORESTS

MOIS’TIRE MOIST DRY VERY DRY

TEMP.
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

(‘1 (2) (3) (4)

PIEN/cALEL(
PIENKADI6
PIENfcAcA’
ABWCACA’

PIENKiAlR3
ABIANASC PIAUVASC

PIAIJCAGE2

PICOlARco9
PIEN/RIMO2
PIEIVJLJCXX

PxEN/cOSE16
PIEN’EQAR

PQmlsmxE16
ABrdaIBo3
ABIAAHOC
ABLA/osM

PoIR5/sYowcARu
PQTR%YOR2JI’~FORB

fQIlwsYoRz/IHFE
PcnR5/sYom~o5
PO?RSiSYORZ/BRCAS

POTEWAMAU-

ABIAPHMM
ABIANAGL
ABINSYAL
ABLACARU
ABLNPERA’

ABLtvARaw
ABIJVCAROS
PO=nwSASC

PolRsirn-
SYOKXII-EE

PonulAMAI2-
SYoRzGiRu

PoTRs/AMw-
sy0Iwr~FoRB
POTRS/RUPA

POANXQSE16 PshtEmRco9
PSrnOR2
PSME0Sa-I
ABINACGL
ABlNSPBE2

POANYAWR3
PoTRs/IHFE
PCYIRfVSHCA

PsMExARu
PsmAL
PSME’VAGL

PcnRs/AMAwrAIl,FoRB
PO-l-W-

PumscARU
PUlR5/BRw

PsMmlJax
-11
ABLAmIco6
P-AM

PoTRsrrALtFoRB
PSm
PIFUFEKR
PIFUFEID

PSMEfSPBEZ
PSME’ACGL

P(JlR!mJco6rLuAR3
PSMEJMAREll
PoTRs/ARTR
P(JlIWTW’
JUOS’PSSP6
PSMEfFEm

i4c



M331 D OVERTHRUST MOUNTAINS SECTION

SHRUBLANDS

MOISrURE: MOIST DRY VERY DRY

COOL

(2)

WARM

(3)

HOT

(‘1

SAWWCANEZ

v-SYOIWPSSP6
ARTRv-sYoRz/FEm

SAGE2’POPAz
SAGWCXRO6

PEFLlS/DECE ARTRv/FEm PUlR2tPSSP6
PEFLlslFEID ARTRV/BRGU

ARcAvz=Ern
ARTRVlPSSP6

SAGWCACA’
SAGWMESICFORB

SAGEZ’DECB
SAGEZNESIC GRAhtlNOm

ARCAv2’DECX

sABozcARo6
SABO2KANE2
sABaxicA4
SABOUEQAR
sABaMOPA2
SABauMAsT’
SABOUCAAQ

sABoah4Es1cmRB
SABozMEsICGRAMINOm

COSE16KiATR3

BEOCKO!9516
BEOWhfESICFORB

ARTR4fPSSP6
ARTR4/FEm

ARTRWWPOSE
ARTRWWPSSP6
ARlRwwsTco4

AKIRT/pssP6
ABnwzrn
ARTRusTcoQ

PUIR2Sl-CO4
CELE3’PSSP6

SAExlEQAR
SAEXMESICFORB

SAUVMESC  GRAhflNOrn
SALUUCtRO6
SALu2cAtx’
cosEl6iHELA4

ARARFvFEm
ARrwarn

ARNO4fPSSP6
ARARWPOSE
A%UWPSSP6



M331 D OVERTHRUST MOUNTAINS SECTION

HERBLANDS

MOI~ MOIST DRY VERY DRY

(1) (2) (31 (4)

TEMP:
COLD

(1)

COOL

(2)

WARM

(31

HUT
(4)

MESICFORB POPA



M331 J WIND RIVER SECTION

FORESTS

MOISI-URE WET’ MOIST DRY

PI

VERY DRY

(4)

TEMP:
COLD

(1)

COOL

(2)

WARM

(3)

HUT

(4)

SHRUBIANDS

MOI!TUREZ

TEMP:
COLD

(1)

COOL

CL)

WARM

(3)

HOT

(4)

ABLA-PIALNASC
PIAIJVASC

-Ah42
POPTREJCXEE16

MOIST

(1) (2)

KRUMMHOU
sApLz/cAAQ
SNWMCI2
sAREucALE4
PHEM/ANlA3
KAMucAscI2

SABaucAcA’ AR-IRV-SYoRmEm
SABCWEQAR
sABoz/cAAo
SABoycANEz

SADR

+
SABE2. PuIRuFEI.0

SALuwxGi4
sALwcARo6

ABIAJARco9
PICWARCfXJ
AmJvJuco6

PIcQcARu
PICCXTUCO6

PIc35wPHhtA5
PShmsYAL

PmwMARJzll
PSWCARU

PIAIfJUco6
PIAIJcARO5
PIALEEID

P1aKAR05
PShWSPBE2
PIco/FEm

PShwJuco6
PSMEISYOIU
PsME/ARco9

PIFUFEID
PIFWFEKD
PSMEJFEKD
PshwFEm

PIFlZJUCO6

DRY

(3)

VERY DRY

(‘1

ARTRv/FEm

ARTTWPSSP6
AR-IRWSSP6
ARTRWPSSP6



M331 J W I N D  R I V E R  S E C T I O N

HERBLANDS

MO1Sl-UR.E MOIST DRY VERY DRY

(1) (2) (3) (‘1

TBMPE
COLD

(1)

CDOL FEID-ELm7
0

WARM JTEID-PSSP6

(31

HOT

(4)



M332A IDAHO BATHOLITH SECTION

FORESTS

MOISTUREZ MOISI’ DRY VERY DRY

TEMPZ
COLD

(9

COOL

0

(9 (2) (3) (4)

ABLAMJGLH
ABIAJm
ABIArcnoc
ABINLmO3

ABG-
ABINVAGL

ABIA/SPBE2
ABLAhRaEJ
PIAL-ABLA
PIco/FEm

ABLANASC
PKO/vASc

ABLAJsrAM2 THPIJAsc42 ABGIUOS WACCiL .
THPuaJJN2 ABGluaxxI ABGFUACGL

ABGWAGL
lHFwrABwAscA2

ABGWSPBE2

pmmLIBo3

ABGRKXRU

PSIUEQBE2
PShWCAGLZ
PSMUPHMAS
PSMEmAREll
Pshwc4Ru
PShmsYOR2
PIPWHMAS
PRWSYAL

PlPcvSY0Rz

PIPWmDO2
PcnRl5/cOSE16

PShWPSSP6
PmfmEm
PIpo/FEm
PIPOfPSSP6
PIPO/PUIR2
PIPO/srcO4

15-l



M332A IDAHO BATHOLITH SECTION

SHRUBLANDS

MOlSI-URE MOIST DRY VERY  DRY

COOL

(2)

WARM

(3)

.- _
1:;.
i ..,

HOT

(4)

SAWWGIAQ
sAwwc4Ro6

SAW-E-PHXZ2
SAPWCXSCX

SAPWCXAQ-CAR06
SACOWXSc12

SAEACAAQ
wmo6

ARTRV-SYOWFEID
~7RV-SYOIU’PSSP6

SABCWGtRO6
SAGE?/cARO6
CXXE16’HElA’
ALwacosEl6
AL-U

-6
ARTRv/pssP6
ARTRv/FEm

HERBLANDS

MOI!XUREz MOIST DRY VERY DRY

TEKP
COLD

(1)

COOL

(2)

WARM
(3)

HOT

(4)

JLJDR-CAREX SPP.



M332B BllTERROOT  VALLEY SECTION

FORESTS

MOISI-URE
w

M O I S T
(2)

DRY

(3)

TEMPZ
COLD

(1)

COOL

(t)

WARM

(3)

HOT

(‘1

PICEAIEQAR
THPUA-IFI

PUTRWCQSE~~
PSMEXOSE16
PIPWcOSE16

AI3muBo3
ABw(LuN2
PICEtUGATR3
ABLAxiATR3
PICEAIUW

ABGIuuLm2
IHPIJUUNL
ABGIuLIBo3

POTRWSAEX

I&Y-ABIi

ABLAhUGLH
ABLANASC

ABu-PLWVASC

ABLANACE
PSME~VAGL
ABGWXEIE

-AGL

PSKECARU
ps-
PSMEfLIBO3

PIPWSYAL

SHRUBLANDS

MOISI-LJRE MOIST DRY

TEMPI
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

(2) (3)

SAGWCAAQ
SAGWURo6

SAGWCAcX4

PEFLWDECE
PEIUWElD

VERY DRY

(4)

PIALSERIES
PIAL-ABLA

PShflWAcE
PICEANACX

PSkWSPBa
PSibwSYAL

PDWPSSPC
PIPCYPuIR2
PIpo/FEm
PSMUFESC
psME/FEm

VERY DRY

(4)

-6

0P6
PvIRM;EID
Mrnwnzrn



M332B BITTERROOT VALLEY SECTION

HERBLANDS

MOISI-URE MOIST DRY VERY DRY
(1) (2) (3) (4)

TEMPZ
COLD

(1)

COOL
(2)

WARM

(31

HOT

(4)

cAsI2
cAscI2

ELOUZ
ELPA3
SETR

cAcA4
CAAQ
CABU6
CALfill

DECE-CARE?C  SP.
DECE

FEm-DECE

EQFL
GLBO
CAR06

POPfi2 FEm-snu2
FEsc-fxrn

PHAR3
PHAU7

FESC-PSSP6
FEm-PSSP6
PSSP6-POSE

SCAC



M332C ROCKY MOUNTAIN FRONT SECTION

FORES73

MORznJRE MOIST

(1)
DRY

(31

VERY  DRY

(‘1

TEME
COLD

(1)

COOL

Q

WARM

(3)

HUT

(‘1

ABldvlxcA’
PxENcAcA’
ABLNLEGL

PIEUiGAlR3
ABIAEAlR3
f=LAm-AM2
PcYlRmxc44

PEIVEQAR
PlEbuasEl6

PulRs/cGSEl6

PCYlRl!V-16
PSMEXOSEl6
JUSUcnSE16

ABIJULUGIH

IALY-ABLA

PI(IEAIMAsT4
ABLfVACXU2
ABLuJBo3
ABLlvuuN2
ABIAhums
PIENLIBM

PSB
PSMuLIBo3
PUIRS/OSOC

SHRUBLANDS

MOI!iWRlC MOIST

(1) (2)

TEMP:
COLD

(1)

COOL

0)

WARM

(3)

HOT

(‘1

SAPWCAAQ SAARwPOBI6
!ZAPWCASCK PHEMlANlA3
SAREZCALE’
lcAMvcAscl2  1

I

SAGWC4RO6
SAGWCACA4
SALUzcgGt’

SADR
SABE2

PEFLliwFESC
ARcAl?4PAsM

ROW0

PRVI
SYOC

ABLA/VASC
ABLA-PWASC

ABM/RIM02

ABLAlcARU
PSMEIVACE
PIEWVACJZ
ABIANAE
ABIANAGL

PSMEXARU
PSMUSYAL

PSh4I3FESC
PSMEFEID

DRY

DRWCARU3

PEFLWFEID

AKIWFESC
ARlTW/FEID

ABLvARco9
PIALSERIES
PIAL-ABm

AmA-PWARLJT

PSWARrn
PIMESl3
PsME/spBF;z

ABLNa-coa

PIFWJlJco6
PsMElNcod
PsIbwARuv

PlFIJ’PSSP6
pIFL2/FEm

VERY DRY

ARTRVlPSSP6

ARlRWIWSSP6



M332C ROCKY MOUNTAIN FRONT SECTION

HERBLANDS

MOISTURE: MOIST DRY VERY DRY
(1) (2) (3) (4)

TEMR
COID

(1)

COOL

(2)

WARhi

(3)

HOT

(4)

cAscl2
CASN-GUE’

DECE-CXREX

nzrn-ctsao
DECE-CALE4

CiSClO-PODI CARUD
GER02

FESC-PSSP6
Ffzsc-FErn
FEID-PSSPI

SPPE
PASM

PSSP6-PASM PSSP6-BoGR2
PSSP6-POSE

SKXM-BOGRZ



M332D BELT MOUNTAINS SECTION

VERY DRY

FORESTS

uo1m M O I S T DRY

(4)

TEMR
COLD

(1)

anx

(2)

WARM

(3)

HUT

(4)

ABLA/VAk
ABIA-PLwV~C

ABLAmIMo2

ABIJvcAcA’
ABbVLEGL

ABIAhRa39
PIALsERIEs
PIAL-ABIA

ABIA/ALvIs
ABI&LUGIJ-i

LALY-ABLi

PIcEAmA!n’
ABLNACRU2
ABLNLlBo3
PlENmBQ3

PlEN/GATIU
ABLNGAlR3
PIEN/EQAR

ABIAwnAh42
PalRslc4cA’

PSMUARCOS
PShWSPBE2
PIcEAIsEST3

ABIAmLxK2
ABLACAGEZ

PSMENACE
PSMEWAGL
PICEANACE
ABIANACE
ABbVVAGL

ABINCARU

PSMUCARU
PSMVSYAL

PSMEsYOR2

PSMEFESC
PSMJXEID

PSMucoSE16
PxEtwcOsE16

Pcmus/rnEl6

PshEhRuv
Psmco6
PIFWJUco6

PIEN/PHIMM
Psm03
PShwPHMA5

PIPWPRVI

POANYcDsEl6

PxPWcmSEl6
JUSc/cQSE16

ni-wixm
PIFWPSSP6
PIPOiPSSW
pIpo/FEm

PIPO/PUTR2
PIFl2CELEZ3

SHRUBLANDS

MOISlTJXE MOISI-
CL)

DRY

(3)
VERY DRY

(4)(1)
TEMP:

COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

sAAR16rcAIE’
SAARl@POBIC

DRQC’cARU3SAPWCAAQ
sAPwG4!xY2
SARW-
KAMVCASCl2

SAWWGiAQ
sAcA4fcARQ6

PEFLl#DECE
dz-m
SAWWDECE

PEFw/FEm
PuIRz/FEm

AKlRV/PSSP6

ALVIS I

PEFLlYFEsc
ARc4l3TAsM

ROW0

ARARlvFEm
ARTRvlFEm
ARlRPESC
Aunwnzrn

SAGWGUUX
SAGWCACX’
sALuzf~cA4

BEOQ
SADR
SABE2

sALu24xRo6
‘cDSE16

PUlTWT’SSP6
CEUZVPSSP6

sAvE4LEcI’
PRVI
SYOC

SAVWPASM ARNCX’PSSP6
ARARMTSP6

AFCfWWPSSP6
m3RwacTco4



M332D BELT MOUNTAINS SECTION.

HERBLANDS

MOISX’URE MOISI’ DRY VERY DRY

TEMR
COLD

(1)

COOL

0

WARM

(3)

HOT

(4)

(1) 6 (3) (4)

cAsu2 DECE-CAFtEX CXScIWPODI2
CXSZK-CALE4 CASCIO-GEROZ

DEcE-CXLW

SEClR FEm-DEcE Em-cAR
ELQu2 FErn-arR7
cAcA4

CAAQ
CAsa

sc4c
WA3
GLBO
EQFL
PHAlu

FErn-snu2
POPA

FESC-PssP6
FEsc-ixrn
FEm-PSSP6

CAR06

SCIUA
saw3

LEcI4
SPPE
PASM

PSSP6-PASM S-I-CCM-BOGR2
PSSP6-BOGR2
PSSP6-POSE



M332E BEAVERHEAD MOUNTAINS SECTION

FORESTS

MOI- MOIST DRY ’ VERY DRY

WARM

(3)

.-
I

HOT

(‘1

PIEWEQAR
PIJWCADW

ABl&cxcA’

PENmYIE70
PIAL-AEsLA
PiAuFEm

ABwAajL
AEwuFto3

PSMUCAGEZ PIFWJUCCK
PShwJLJaD6
PShwARaB

PUIRWCOSEI~ PEUKELE3
POTRYSHCA PSMuMAREll PSMVCELU

p(JIRvAMw- PSME/pHMAs PShasYORz
P-m

POIRIIAMAU- POTRVCARU PlFWFEKI2
=cmmxRIJ PoTRvsyoRz/cARu

POTRVIHFE PcnRsSYORyIHFE





M332E BEAVERHEAD MOUNTAINS SECTION

HERBLANDS

MOISl-IJRE MOIST DRY VERY DRY

TEMPZ
COLD

(1)

COOL

(2)

WARM

(3

HOT

(4)

c1)

FEID-PODI

(3 (4)

nzrn-Ewx
C4EI3-LUAIU

FEID-DECE =m-FEKa
FEKI2-CAEU
FEKIZ-PHPLJS

FEID-PSSP6 CASNI-POSE



M332F CHALLIS VOLCANICS SECTION

FORESTS

MOItXUFt& MOIST DRY VERY  DRY

TEMP.
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

-AM2
PIEN’EQAR

PulRls/axEl6

ABIA/CXGE2
ABLAKXRU

PSMEKAGE2

PSMUJUCO6
PSMUARW9

PSMEfSYOR2
PSMEndAREll

pIFl2Jm
PSMEcELE3
PSMEFEm
PSMupssP6

..: SHRUBLANDS

MOIW

(1)

MOIST

t-4
DRY VERY DRY

(3) (4)

TEMP:
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

sAa)2/cAscI2
SAPWGMQ-CAR06

SAPWCASCJ2
SAWO/!.CWPE-PmR2

BEGIXARO6
PEFLlS’DECE
!aBazcAG%’

sAEA/cAAQ
sAEAmmo6
SAGWCXCX’
sAGWCXRQ6
SAWWUAQ
sAwwcxRo6
PEFLls/FEm

ALrruuaISEl6

CXKElGrHELA’
sABoz/cAAa
SABO2XXRCK

DROC

ARTRvIFEm
ARnw=Ern
ARAR&rFEm
ARlR4/PSSP6

CELE3’HODU
ARTRViFSSP6

~V-!%OR2/pssP6

I

ARTRWUPOSE SPA&!-ARFR4-POSE
SPAR2-ORSW
ARNWORHY
ARTRWWl’SSP6
ARARB/pSSP6
ATCO/PSSP6
ATCO/lEAM

I d’



M332F CHALLIS VOLCANICS SECTION

HERBLANDS

MOISTURE MOlST DRY VFiRY DRY

TJZMP:
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(‘1

DECE
CAAQ
ctwz
CAEU6

scca-CtuJ
DECE-CXIB
AGEX-AGSC5

FEID-PODIZ

JUDR-CAREX  SPP.

FEID-DECE

FEID-ERG48
NGO-ERCAB
IVGO-MOB2

URIJD
GERCY2

FEID-FEKI2 FEKI2
FEI(I2-cAu3
FEKI2-PHPUS
FEKI2-POcU3

LishGLUAR3
CASTXO-POSE

LEAM-E!wu



M332G BLUE MOUNTAINS SECTION ,

FORESTS

MOISl-UREZ MOIST D R Y VERY DRY

(2) (31 (4)

TEMP:
C O L D

(1)
ABIAICAGEZ
ABLANASC
ABuwHEM

PICOlVASCCAPE6
l?%ENfSC
-IshwvAME
ABGRJVASC

ABLAsrAu2
PIEIvaum
ABGRmBIu
PIEN’EQAR
ABGRJSECIR

ABIJvrRcA
ABIJWCLLJIQ
ABumBO3
ABIAnHoc
AEKzusc42
ABGIurRcA
ABGRKLUN2
ABGWSYAL
PlaMELGL

ABLAKXRU
ABYWAME
ABLAJARcn9
ABGIWAME
ABGFuLIBo3
ABGRKooc!

%‘G-P(7IRS/CAREX-(POA) ABGIUACGL PSMUPHMAS
PSME9HODI

PSIbiEsYOR2
PshwcELE3

PIPO-PSME/pHMAs

ABGWSPBEL
ABGWCXRU
ABGIUCAGE?
PICXKARU
PIamEID

PICO/PuTRz/FEID
PSMEXARU
PShlEXAGEz
PShWVAGL
PSMEsYAL
PSME’S?‘BE2
PShWPSSP6

PIPO-PSMWUIRZ
PIPo/cARu
PIPOKAGE2
PIPO/EIsL

PIFlZlUco6

PIPO/ARlRV/PONE2 PIP0/lvm2mSP67
PIPO/PuIRz/FEti PIPOfPSSP6

PIPo/cELE3 JUOC’AhiR&PSSP6
PIPO/FEID JUWARRIZPOSE

JUOC-PIPOMR~SSP6- JUWARARE7DAUN-POSE
(FEID-STIPA)

JUOC’PSSP6
Juoc/ARAR&FEID

JUOuARm-Pm
PSSP6-FEID

JUWAR-IRV

I Lz‘



h4332G BLUE MOUNTAINS SECTlON

SHRUBLANDS

MOISITJREz MOIST DRY VERY DRY

ALIN2-BEOW((s

BEOWCRDQ2
BEOWP#IR.l%SAIJX

ARGxlsTxu4

CRDoasYAL
cRDozmowo
ARlRV/FEID

PHh#s-SYAL
SYAL-RONU

CEUSPSSP6-FEID CELEX’SSP6
-CARu PUlR2/PSSP6

PUTRZ’PSSP6-FEID ARTIwsrco’
ARnwLEcf’ ARlRViPSSP6
ARTRVlcAGE2 AICRWtl’?‘SSP6
mwwua4 ARTRWBFQSE
-SD ARTRWEkPUlRZSSP6

ARlRWS-PUUIQIFEID ARlR4tPSSP6
ARARS-PU’IlU/PSSP6-FEID ARARM’SSPC

-ID -0sE
ARTR4/FEID cELuIpssp6
SAVEQDISP ARRIMSSPC
SAVEvLEcl4 ARRIz/pOSE

ARlRW&ATlX
GLNEsPSSP6
RHGIJPSSPB



M332G BLUE MOUNTAINS SECTION

HERBLANDS

MOISlTJRE WET MOWI’ DRY VERY DRY
(1) (2) (3)

CAIAll FEID
cANI FEOV
cxxI2
CASPS

DECE was-FEW
FEVI  -LUARu

PSSP6-FEID  (PALOUSE)

FEID-CAHO5
PSSPC-ERHEZ
FEID-KOMA
FEDS-SYAL
RONUlFEID

DECE-CAREX DISP-(SCNE)
LEcI4 p3tYrmMLANDS)
PONE3-PULE-Elm55

(4)

ELGL
PONE3

PSSP6viRLO3-SPCR

PSSP6-POSE
PSSPC-OPPO-(POSE)

DAUN-POSE
PSSP6-POSE  (LrIHoS0L)

ARL03-POSE
ERSI-4-POSE

ERhI14-PHOR2
ERCOU-POSE



M333A OKANOGAN HIGHLANDS SECTION

FORESTS

MOIsI-URE MOIST DRY VERY  DRY

COOL
(2)

WARM
1;s (3)

HOT

(4)

ABLA-PIAWASC PLWCARU
ABIAEARU

ARIA-PWARUV

ABunRc4
-AM2
ABkVOPHO
‘IMPIJOPHO

?ShWUUM
-miuuuN2
AmAla.LJN2
AEIALmo3

ABwcocAu
TsHuAxNu2

PShWVACCl PShfEcARU
PSMEEPBEZ
PSMUARW  .

TsHFxiYDR
-Il-mJARNu2
THPIJGYDR
lHPUATFi

ABGWPHMAS
ABGRmBO3
ABGRAXJN2
ABGlurABx2
ABGWPAMY
THpuczuEI2
lHPIJAscA2
PSMEmB03

‘P=4Emwu
PSMUPHMAS-DO3

PShEcARU
PIS’O-PSIkWPSSP6

P~COSJZM
PUIRWCOSEM

ALJNZ-POnu/BEGL-
RIBEslcAREx

PIPCVFEID
PIPWYAL

PIPO/PHMtu
PSiEVSYOIG!
Ps-
PIPo/FEsC

PtfWPSSP6
PIPO/PuIR;!

PPOlPUlR2EEtD
P~wLJ-lR2loxHY
PIPO/PUIlWPSSM



M333A OKANOGAN HIGHLANDS SECTION

SHRUBLANDS

MOISlTJREz MOIST DRY VERY  DRY

TEMP:
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(‘1

.  HERBLANDS

ARlRViPSSP6

PuIRz/pSSP6
P-
AxTx4tsrco4

MOKl-URE MOISI- DRY VERY DRY
(1) cz) (3) (‘1

TEMP:
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(‘1



M333B FLATHEAD  VALLEY SECTION

FORESTS

MOI!XLJREz

(1)
MOItT

(2)
DRY

(3)

VERYDRY  ”

TEMR
COLD

(1)

COOL

0

WARM

(3)

t ‘..,

HUT

(4)

ABLAKAGt’
TsME/sTAM2
PIALsERlEs

PICE#EQAR
ABINOPHO
?smAh42
ABLAlsTAM
THPlJATFl

lHPIJOPH0
ABGR5El-R

PIa5A/cOSE16

PUIR~COSEM
POTR1S/COSEl6
PIaAlLYAM3
PsMucOSEl6
P~Q/axE16

TWME’LUGLH
-Is-

THPIJGYDR
~ME/(LuK
AIUAIUUNZ
TSHUGYDR

PICXAiGAlR3
PI-ULJNZ

THP~UlJN2
lHPIJAsGK
‘Isw(LuKz
ABGwuBo3
ABGRmduN2

PoTRs/osOC

SHRUBLANDS

MOI- MOIST

a&D
(1)

COOL

cz>

WARM

(3)

HUT

(‘1

(1) (2)

SAPWCASCIZ
sAcA4KxRo6
KAMVC4SCl2

SAGWCXAQ
SAGWQVA’
BEGUtXRO6

sALuz/cARo6
SALKKACA’

SADR

sAwo/DECE

ALW
SABEL

cosE16
SAE?C

-

ABLVVASC
lALY-ABM

ARIA-PLWVASC

Ts-
ABLANACE
MavxElE

ABMNAGL

PShsEKARu
PShwPHMAs
PSlbwLmO3
PSMEISYAL

ABGR/pHMAs
PShWVAGL

PIPCWYAL

PIAL-ABLA

PSMJZNACE
PICX4’VACE

PShwARUv

PIPCWSSP6
PEQFEID
PSfWFfSC
PSMupssP6
PmwFEID

DRY

(31

VERY DRY

(4)

PEFLKIFESC
PEFLWDECE I
-c 1

I
ARlTWPSSP6
ARTTUFEID



M333B FLATHEADVALLEY SECTION :

HERBLANDS

MOISrURE: MOIST DRY VERY DRY

(1) 0 (3) (4)

TEMP:
COLD

(1)

COOL

(2)

WARM

(3)

ALPINERNGLND

DECE-~AREX FJSD-EL-m7

FEID-PSSPC

i70



M333C NORTHERN ROCKIES SECTION

FORESTS

MOISTZJRE:

(1)
MOIST

(2) ,

l-EIb¶R
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

PIWAR
ABLAfOPHO
THPUATFT

THPLJOPHO
ABGRKEIR
PIWCOSE

PUTREKOSE
PCYlRI/CDSE
PIcEtvLYAh4
RwEmxE

SHRUBLANDS

MOISl-UREz

TEMPX
COLD

(1)

COOL

(2>

WARM

(3)

HOT

(4)

THPIJGYDR
~MUUUN
ABINUUN
P1CEAiGAl-R
PICEAKLUN

TWPIJULIN
lHlwAscA
ABGWLIBO
ABGWUUN

POlRJ3OSOc

DRY

(3)

ABLAkLJGIJf
IALY-ABIA

VERY DRY

(4)

ABLA-PLWVASC
PIAL-ABIA
ABLNVLUC

ABLANACJZ
ps-

ABGRIXEIE

pICf%AlVACE
PWENACE

ABIANAGL

Psh4JxARu
pwmPHMA
ABGRmwA
PWE’VAGL

PSMEl!sYAL

MOIST DRY VERY DRY

sAPwwcl2
sAcA4JcARo6
KAMVCA!3U2

SAGWCAAQ
sAGwcAm4
BEGIXARO6

sAun/cARcM
sJuu2cAc44

SADR

PHEMlANIA3

SAWWDECE

ALVIS
sABE2

SALIJL
axE16

PEFLl5lFEsC
PEFLWDECE



M333C NORTHERN ROCKIES SECTION

HERBLANDS .

MOIiWU’REz MOIST DRY VERY DRY

TEMP.
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(‘1

(1) (2) (31 (4)

CACA’ ALPINERNGLND
SEIR
cAsI2

cAscI2

ELuu2 DECE-CARJZX FEID-EL-m7
WA3 DECE
CAR06
CAM6
CAAQ
G&ill

PHAU7
EQFL
GLBO

POPA FED-DECE FESC-FEID
FEID-SIRI

_.. FESC-PSSF6
FEID-PSSP6



M333D BIlTERROOT  MOUNTAINS SECTlON

FORESTS

MOI-
(1)

MOIST

(2)

DRY

(31

VERY DRY

(4)

TEMP:
COLD

(1)

COOL

(2)

WARM
(3)

HOT

(4)

ABLMXCA’
‘Is-AM2

ABLlNiATR3
PI-Al-R3
TliF’L/OPHO
ABINOPHO
THPIJATFI

ABGR/sEIR
PIWabSE16

POTRl5/axE16
PIcE!vLYAh43
PSMEKX%El6
PIPcucOSEl6

ABLA’LUGLH
‘LSIWLUGLH
Ts-

IALY-ARIA

ABIALmQ3
THPYCYDR
AEBLAKLW
TSHEKXDR
ABGIurABRz
1shwm
ABGR/uuN2
PIawa.UN2

THPIJADPE
TswAscA2
?sHu(LuN2
ABGFuJBQ3
ABGIuAscA2

POlRl5l(RDo

SHRUBLANDS

MOI- MOIST

(1) (2)

TEMP:
COLD

(1)

COOL

(2)

WARM
(3)

HOT

(4)

sApLIucAsCl2 PHEMIANLA3
SACA4(CARO6
KAMVCXSCl2

SAGWCXAQ
~GWcXRo6 ALVIS
SAWWCAAQ SABa
SAGWCtcx’
BEGUCXRO6

mLAlvAsc
ABLA-PlAlJvASC

?s-
MAa
PSl4wLmo3
ABGwxEfE

-Is-
ABLVVAGL

PSME/cARIJ
PSW
~wpIih4A5
ABGWSPBEL
r-+wwsPBE2
PSMEWAGL

PIAL’
PIAL-ABu

PShWVACE
PIawvAcE

PIPQPSSP6
PIPOIFEID
PIPWSYAL
PSME’PSSP6
ImmFElD

DRY

(3)

VERY  DRY

(‘1

P-c
AKDWFESC
P=LWDE(=E

AR’DW’SSP6
AunwFEID



M333D BI-ITERROOT  MOUNTAINS SECTION

HERBLANDS

TEMPZ
COLD

(1)

COOL

(2)

WARM

(3)

HOT

(4)

MOIST DRY VERY DRY
(1) (2) (3) (4)

CA!Kl2-cAuE4 DECEhCtLE4
SEI-R
cAsI2

CA!xlz

ELou2 DECE-CYiFtEX FESC-DECE
WA3 DECE
cxCl44
CABU6
CAAQ

CALAll

EQR,
GLBO
cAFto6

POPA FEID-SIRE FESC-FEID

PHAU7
SCAC

FE-SC-PSSP6
FEID-PSSP6

PSSPC-POSE

I.74


